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SPECIFICATIO_N forming part of Letters Patent No. 594,951 \ dated I)_eceniber 7, 1897,
. Application filed October 23 ; 1896, Serial No. 609,787, (No model.) |

To all whom it may concern: |
Be it known that I, JoEN D. Ho0D, a citi-
zen of the United States, residing at Colum-

bia, in the county of Lancaster and State of

Pennsylvania, have invented a certain new
and useful Improvement in Valve-Gears, of
which the following is a specification. -

My invention relates to a new and useful

-improvement in valve-gears for.locomotives
and the like, and has for its object to provide

a simmple and effective device by means of
which the proper motions may be imparted
to a slide-valve to cause the engine to run in

etther direction without the use of the ordi-

nary link-motion, which necessitates the use
of two eccentrics for each valve; and a fur-
ther object of my invention is to inerease the
speed of the valve-motion at the ends thereof,
prevent the wiring of the steam
through the ports, thus increasing the effi-
ciency of the steam used in producing me-
chanical power therefrom. :

With these ends in view this invention con-
sists in the details of construction and com-
bination of elements hereinafter set forth and
then specifically designated by the claims.

Inorderthat thoseskilled in the art to which

this invention appertains may understand

how to make and use the same, its construc-

tion and operation will now be described in
detall, referring to the accompanying draw- |
ings, forming a part of this specification, in-

which—

Figure lisasection of a cylinder and steam-

chest, showing my improvement adapted to
the cross-head of the piston-rod and connected
to the valve-stem, the valve being at the for-
ward end of its stroke, while the piston is
continuing its movement in the reverse direc-
tion; Fig. 2, a similar view, the valve being

- represented at the rear limit of its stroke,

45

50

while the piston has just started rearward:

Fig. 8, a similar view showing the valve in

substantially the same position, while the pis-
ton hastraveled through one-half of its stroke;
Fig. 4, a central longitudinal section of the

cross-head and guideways; Fig. 5, a section -
at the line z x of Fig. 4; Fig. 6, an enlarged

elevation of the cross-head and guides and

parts carried thereby, a portion of the recip-

rocating valve-bar being broken away; Fig.

7,-a slight modification of the lead-guide, in |

rods 12.

| which the latter is made adjustable and put

under control of the engineer in order thut |

the lead of the valve may be varied when
desired; Fig. 8, a section at the line vy v of

Fig. 7. |

In carrying out my invention as here em-

tion, having mounted thereon the chest 2, in

which is seated the slide-valve 3, arranged to

open and close the ports in the well-known
manner. The guide 4 is adapted to receive
the cross-head 5,which isattached to the pis-
ton-rod 6 and permits the same to move back

55

| bodied, 1 represents the cylinder,which may
‘be of any convenient or well-known construec-

60

and forth with said rod when the latteris ac-

| tuated by the piston. The pitman 7 connects

the cross-head with the crank-pin 8, project-
ing from the drive-wheel 9. This portion of

70

the device may be of any suitable design, and

its operations are those of the ordinary steam-
engine. A rectangular frame 10 surrounds
the guideways and has fitted thereto, so as to
slide vertically, the plates 11, in which are
journaled the rods 12, having upon their ends

the pinions 13,which mesh with racks 14, sup-
| _ When
the plates are moved up and down, the action

ported upon the rectangular frame.

of the pinions upon the racks will ecause the

75
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rods 12 to'revolve upon their axes,which will

‘maintain them in parallelism for the purpose.
next explained. Between the plates 11 ex-

tends a rod 15, set diagonally and having its
ends secured to said plates, and this rod

passes through a suitable hole in the stud 16,

which latter projects outward from the cross-
head. By this arrangement it will be seen

~that a8 the cross-head moves to and fro it

will so act upon the diagonal rod as to cause

the plates to which said rod is connected to

move up and down, thus carrying the guide-

block 17, so as toslide to and fro thereon, and

“this block is connected by the rod 18 to the

subcrank 19, in order that when the drive-
wheel revolves it will give to the block a hori-
zontal reciprocating motion, as well as the
vertical motion, which said block receives
from the diagonal rod, as just described. A
tongued slipper 20 is pivoted to the block 17

sald post being held in guides, 80 as to be

90 ‘

Upon these guide-rods is fitted a -

100

and has fitted thereto the grooved block 21, |
| which latter is pivoted to the valve-post 22,
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free to move vertically when operated upon,
and vertical movements may be imparted to
this post by swinging the bloeck 21 at an. an-
ole to the line of travel of theslipper, as when
thus ineclined said slipper in moving to and

fro will elevate or lower the post in propor-

tion to the deflection of the block, as will be
readily understood.

A rock-shaft 23 is journaled in a suitable
bearing upon the rectangular frame and is
connected by an arm 24 to the post at 25 and
by an arm 26 to the valve-stem 27, in order
that when the post is raised and lowered the
valve will be given the proper amount of
movement upon its seat.

From the foregoing description the opera-
tion of my improvement will be obviously as
follows: |

Assuming that the block 21 is set at the
proper angle to cause the engine to run in the
direction of the arrow when the block 17 is at
the limit of its inward movement, as shown in
Fig. 1, the block 21 will be in its lowest posi-
tion, which will draw down the post in such
manner as to bring the valve to the limit of
its forward movement. In this position steam
will be admitted to the rear end of the cylin-
der, causing the piston to move forward and
revolvethe drive-wheel, and asthe rod 18 {rom
this point onward will draw the block 17 for-
ward it follows that the block 21 would be
moved upward if no other movement were im-
parted thereto; butitisalsoobviousthat this
continued movement of the pitman will draw
the stud 16 forward at a greater rate of speed
through the first portion of itsnext immediate
movement than will the rod 18draw the bloek
17, and, as before described, the movement of
the stud 16 will so act upon the oblique rod
15 as to cause it to move upward, and with it
the plates 11 and guide-rods 12, from which
it will be seen that these two movements will
be compounded in the same direction, there-
by greatly accelerating the upward movement
of the valve-post and causing the valve to

shoot across the ports at a high rate of speed

until assuming a position at the limit of the
reverse end of its stroke by the time the rod

18 reaches the position shown in Kig. 2, at

which point the slipper 20 will have reached
the center of its movement. Now the steam
will be admitted through the forward port to

the forward end of the cylinder with the usual .

effect of forcing the piston rearward, which
will continue the rotation of the drive-wheel
in the same direction, but will cause the pit-
man to start upon its rearward movement,
and as the c¢ross-head 5 moves backward the
oblique guide-rod 15 will be drawn downward,
thus drawing downward the guide-rods 12,

which would also draw the valve-post down-
ward i1f no other movement were 1mparted to

the block 21; butduring the movement of the
pitman from 1its forward limit through the

next ninety degrees the rod 18 will be travel- |

ing from the position shown in Fig. 2 to the
limit of its forward movement, (shown in Fig.

“connecting - rod.
‘the drive-wheel from the position shown in
Fig. 3 will cause both the cross-head 5 and the

1

1 3,) thereby drawing the block 17 forward,

which, as before described, will force the block
21 upward, and this upward movement of the
block is equal to the downward movement of
the guide-rods 12 and in the same time, SO

that the valve-post will be left stationary, and
consequently the valve will remain in the po-
sition shown in Figs. 2 and 3 through these

last-described movements of the pitman and
Any further revolving of

block 17 to move rearward,thereby compound-
ing the downward movement of both the
guide-rods 12 and the block 21, as before de-
seribed, which will give to the valve-post an
accelerated downward movement, thus caus-
ing the valve to travel the complete length of
its stroke during the time occupied by the pit-
man in passing from the position shown in Fig.
3 to its inner dead-center. When the valve
isin this position,steam will be again admitted
to the rear end of the cylinder for the contin-
uation of the operations of the engine.
From the preceding it will be seen that any
amount of lead may be given to the valve by
the angle at which the oblique rod 15 is set,
since were said rod brought to a horizontal
no vertical movement would be given to the

‘guide-rods 12, and therefore the valve would

at all times move in perfect unison with the
movements of the connecting-rod 18, which,
as is well known, would cause a wiring of the

steam at both ends of the stroke.

The above-described movement of the valve
will readily be understood when it is consid-

“ered that the pitman 7 and connecting-rod 13

impart motion to the valve-post 22 independ-
ent of each other, and that they produce like
results when moving in like directions—that
is, when either moves to the left it tends to
force the valve-post downward. Now if they
were both connected to the drive-wheel on
the same radius they would always act to-
gether and combine their effects on the valve-
post to give the valve a confinuous motion,
but the connecting-rod is ninety degrees be-
hind the pitman, so that they act together in
one direction during one quarter-revolution
of the drive-wheel, oppose each other during
the next quarter-revolution, act together in
the opposite direction during the third quar-
ter-revolution, and oppose each other daring
thelast quarter-revolution of the drive-wheel.
Thus they combine their action in the first

period to throw the valve from one extreme

to the other, they neutralize éach other in the
second period, and in the fourth period they
again neutralize each other to let the valve
remalin at rest.

Fig. 1 illustrates the position of the parts
at the beginning of the first period, Ifig. 2 the
beginning of the second, and Fig. 3 the Dbe-
cinning of the third period.

- In reversing an engine it Is necessary to
throw the valve movement ahead of or Dbe-
hind the movements of the piston, and this
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- 1susually accompllbhed by two eccentrics con- | lead given to the valve.
nected by a flexible shaft 45 to a rod 46, which
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nected to a link which is so connected to the
valve as to cause one or the other of the ec-

centrics to actuate said valve, but I aceom-
plish this result by pivoting the block 21 to

the valve-post and providing for a change in
its angle by the rod 28, which latter is se-
cared to the rear side of the valve-post in
such manner as to be turned upon its axis,

and the lower end thereof is cranked at 29

and projects into the strap 30, so that when

‘the rod is turned the crank w1ll move the
block 21 to the desired angle, where it will

be held by this crank, since the rod is pre-
vented from turning by a slip-joint 31, from
which leads a suitable lever for the operation
thereof, and this last-named lever may pass
to the cab of the locomotive in easy reach of
the engineer, and would therefore take the
place of the revers_ing-lever. By this arrange-
ment the reversing-block 21 may be not only
swung from an a,nﬂ*le upon one side of the
horlzontal to a snml..-n angle upon the oppo-
site side of the horizontal to bring about the
reversing of the engine, but the anﬂ'le at which
it may stand to the horlzontal may be varied
or 1t may be even brought to a horizontal po-
sition, in which case the valve would be held
upon its dead - center and prevented from
moving in either direction, with the excep-
tion of the slight lead movement given by the
oblique ﬂ'ulde rod.

The fact that the reversmw-block 21 may be

- brought nearer to or removed farther from
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the horizontal permits the regulation of the

movements of the valve, so as to cause it to
cut off at various points in its stroke in the
same manner as that occasioned by the throw-
ing of the valve movement partly upon both.
eecentrlcs

In the modification bhOWIl in Figs. 7 and 8
I have provided for the varying of the lead of
the valve and put this variance under the
control of the engineer by the following con-
struction: 35 represents plates fitted to the rec-
tangular frame similar to the plates 11 in the
above-described construction, and with these
plates is formed a frame 36, 130 which 18 piv-
oted the lever 37 at 38. From the lever 37
project downward the lugs 39, in which is se-
cured the guide-rod 40 the latter passing
through the stud 41 upon the cross-head 42.

This arrangement will give a vertical recip-
rocation ‘ro the frame 36 by the action of the

cross-head upon the rod 40 when in an oblique
position, and the angle of this rod may be va-
ried toincrease or decrease this vertical recip-
rocation by the worm 43 meshing with the
worm-segment 44, formed upon the lever 37,

30 that When 1t is desired to increase or de-
crease the lead of the valve the worm is re-
volved su
proper angle to bring about the desired move-
ment, and when t]:us rod 18 brought to a hori-
zontal position it isobvious that no movement

ficlently to set the lever 37 at the

*

The worm 43 is con-

leads to the cab of the locomotwe and there-

fore puts the lead of the valve under the con-

trol of the engineer.
I am aware that Shﬂ'ht modlﬁcatlon.s mlﬂ*hb

be made in the deswn here shown—as .for in-

stance, the connecbing-rod 18 may receive its.
movement from an eccentric—and I there-

fore do not wish to be limited to the exact

construction here shown, since my invention
rests in the broad idea of actuating the valve

of a reversing-engine from a single connect-
ing-rod, thereby obviating the use of two ec-
centrics and the attendant link-movement.
Having thus fully described my mven‘mon
what I claim as new and useful is—
1. In a valve mechanism, slidable guide-

rods, an oblique rod eonnected thereto, a stud

carried by the cross-head and slidable on the
oblique rod, a block guided on the guide-rods,
a slipper secured on sald block, means for

‘sliding the block, a shpper-block ﬁtted on the

sl1pper a post carryingsaldslipper-block, and
means for transmitting the motion of the post

to the valve.
2. A valve mechanism, consisting of a slip-

cross-head ‘a connecting-rod for moving said

slipper, a block fitted to the slipper, a post to

which said block is pivoted, said post being
so guided as toreceive vertical reciprocations
from the block, means for turning the block
to any angle within certain limits, and means

| for transmitting the motions of the post to
the valve, as spec1ﬁed

3. A valve mechanism, eonmstmﬂ*of gmde-
rods adapted to move vertlcally, an oblique
rod connected to the first-named rods and
s0 connected to the cross-head as to receive
a vertical reciprocation therefrom, a block

guided upon the first-named rods, a slipper
pivoted to said block, means for imparting

longitudinal reciprocations to the block, a
block 21 fitted to the slipper, a post to which
sald block is pivoted, a crank-rod so arranged
as to determine the angle at which the last-
named block shall stand, and a rock-shaft
through which the motions of the post are
transmitted to the wvalve, substantially as
and for the purpose set forth.

4, Incombination with a valve,a rock-shaft
connected thereto by a stem, a post pivoted
to one arm of the rock-shaft, a reversing-

block pivoted to the post, a crank-rod attached
to the post and adapted to turn and hold the

block at any desired angle, a slipper fitted to
sald block, said slipper being pivoted to a

| slide-block 17,guide-rods upon which the last-
named block shdes, plates in which said rods

are journaled, pinions secured upon the ends

of the rods, rack-bars with which said pin-

1ons mesh, an oblique rod secured between
the plates a stud through which said rod
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-perguided parallel with the movements of the -
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passes, said stud being carried by the cross-
will be imparted thereto, and therefore no | head, and a connectmﬂ'-rod 18 for lmpa,]:'tmﬂ'
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lono*ltudma,l reciprocations to the bloek 17,

all arranged 5ubstant1a11y as and for the pur-

pose seft fm th..

5. In combination with a Valve mecha,msm --

of the character described, a frame 36 ar-
ranged to slide vertically, a lever 37 pivoted
thereto, a rod 40 carried by the lever, a stud
41 pro] eetmfr from the cross-head and through
which the 10d 40 passes, a segmental worm-
wheel formed with the lever, a worm mesh-
ing with said wheel, and means for revolving

the worm, substantially as and for the pm-_

pose set forth.

6. In a device of the Ch&l&(}tel described,
a frame, a guide thereon, a cross-head slid-
able on the guide, a second frame slidable in
the first frame, a rod on the second frame at
an angle to the guide, & stud on the cross-
head slidable onsaid rod and means connected

‘with the second frame to opelate a valve,

:;md for the purpose deseribed.
7. In a device of the character descr ibed,

a guide, a block slidable thereon, means for

oper atmn the block, a slipper pivoted to the

‘block, a shppel block slidable on the slipper,

a valve- -post to which the slipper-block is
pivoted, a crank-rod journaled on the valve-
post and connected to the slipper-block and
means for turning the erank-rod to adjust the

position of the 911ppe1 block, substantially as

described.
In testimony Wheleof I have hereunto af-

fixed my signature in the presence of two sub-

scribing W1tnesses

- JOIIN D. HOOD.
W’itnessesz | | |
S. S. WILLIAMSON,

C. HERSHEY,
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